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Independent claim 38 beep amended to more clearly define the invention as 
genetically engineering a cell to produce both a PHA synthase and a fatty acid:acyl Co A 
transferase. Support can be found at page 4. lines 4-1 1. and pages 9-10. 

Claim. 53-56 have been amended to clarify that the cells axe geneticaUy engineered to 
express additional enzymes, rather than merely producing the enzymes. 

Claim 64 has been added. Claim 64 defines the method step of claim 38 as originally 

filed wherdn the polyester is separated lh>m the genetically engineered celk 
Rejection Under IS U.S.r. ij r^nrnnti 

Claims 38^61 werer^-ected under 35 U.S.C. H12, fimparagraph, as containing subj^^ 
matter which was not described in the specification in such a way as to reasonably convey to one 
skilled in the art that the inventor had possession of the claimed invention. AppHcants 
re^ectfully traverse this rejection to the extent that it is applied to the Cairns as amended. 

A description as filed ,s presumed to be adequate, unless and mitil the examiner 
establishes a,^./..,, case by providng reasons why a p^son sidlled ^ 

application was filed wouldnothaverecognized that the inventor was inpossessionof the 
invenrton as claimed in view of the disclosure of the application as filed. (See. e.g., /„ 

Mar^occki, 439 F. 2d 220, 224, 169 USPQ 367. 370 (CCPA 1971), MPEP §2163.04). 

M stating that the specification only teaches one PHA synthase gene and one fatty acid 

acyl-CoA tr^ferase gene, the examiner appears to have overlooked much of the specification. 

One does not have to have actudly reduced to practice all representatives of a species or genus to 

be entitled to claim the species or genus. Tlie specification teaches a wide variety of PHA 
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synthase gene, from numerous organisms, all of which ar. kno^vn and publicly de^ribed in the 
literatu. and in Genebank (see, e.g.. p. 9, lines 5-15 of the specification) and a wide variety of 
fetty acid acyl-CoA Ixansfex^e gene, fiom numerous souses, all of which are known ^6 
publicly described in the .teratu. and Genebank (see, e.g.. p. 9. lines 15-25 of the specification). 
A search of MedLine yields many abstracts detailing the cloning and characteristics of PHA 
syntha.es from a wide variety of bacteria, including ^/ca//,^«, p,,^,,,^, 
Cyanobacteria, Tkiocap^a. aro^atiu.. Rko^ospirfllum, oit.rs. Ilere is an even broader 
sourceoffattyacidacryl-CoAtransfera.egcnesavailablebasedonMe^^^ Seealso 
Heibuchel. Review Adv. Biochcm. Eng. Biotechnol. 71:81-123 (2001). 

Th, written description requirement for a claimed genus may be satisfied through 
sufficient descriptionofaxeprcseatativenumberofspedes. (See ^/zZ///,, 119 F. 3d at 1568,43 
USPQ2dat l406). A "representative number ofspecies" means that the species ^^^^ 
adequately described are representative of the ^tire genus. There may be situations where even 
one species can adequately supports a genus (see, e.g., Rasmussen, 650 F.2d at 1214. 21 1 USPQ 
at 326-27: In re Her.c,le, 591 F.2d at 1214, 21 1 USPQ at 326-27). When there is substantial 
variation within the genus, one must describe a sufficient variety of species to reflect the 

variation within the genus. (See, e e MPFP ^i? i tj.^ . ^ ^ . 

^ ^occ, e.g., WBF §2 163) The present specification teaches more than 

one species for both genus. 

Cto 3S^I we„ ,ej«»ea under 35 U.S.C. J 1 12. fa 
«s we» to be fte ^r^j,^, ^ ^ ^^^^^ ^ 

■h. »»mpl« ta a,c present ,p«ifleado. togefhe, wia, . appUcaMe to fl>e gen™ as . 
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wholeissufficie„tsothatonesldIledi„thear,(i.v,..ofleveIofsMlU 
infonr^ation in the specification) would expect claimed genus could be used in that .anner 
without undue experim^tation. and would need no further written description of the required 
genes, Wofenablan«.t should be requi^ for other member, ofthe genus only where 
adequate reasons are advanced by the exannner to establish that a person skilled in the art could 
not use the genus as a whole without undue experimentation. The Examiner did not advance 
such reasons. (See, e.g, MPBP §2164.02) 

BtlecMo. UnJ., K ^, ^ , . ,2. ^.^ ^ 

Awlica.^ ^,e^ ^ ^ ^ ^ „ U» data, ^ 

amended. 

11» oycc.^ » pl«^ ..oeu capable" or cdl is capable" b« deleted 
from the claims. 

Rejection ^n der 35 TLS.r ^ i m 

CM« 38-42 and we.„jecW^33U.S.C. 8 102(a) as beiaganMpated by 

US Patent No. 6, 1 1 7,658 to Dennis et al ("De^t,i^"\ a »• . 

cnms ai. ( Dennis"). Applicants respectfiilly traverse this 

rejection to the extent that it is applied to the claims as amended. 

The Claimed Invention 

As the claims now clearly define, polyesters are made in cells which express a PHA 

synthase, which have been genetically engineered to ^rrr^.. o v . 

s -uy engmeered to express a recombmant fatty acid:acyl CoA 
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transferase. Dependent claims further define ntht^ m^^.-r *• 

urn lurmer aeiine other modifications of the cells to express other 

enzymes, or selection of the ceU to express other enzymes. 

Dennis 

D«m.s describe a pro«« for piodncing a polyhytoxyall«oatt comprismj 4. 

«. Tl» "PHA iiosy:^ paAway comprises a PHA 

TlK'WtosemiaIdchyd.m.,rt,olicp«hway-issooamcdb«a«.= ap„„i^ 
succinic sc^aldchy^ (c„,^ , ^ ^ ^^^^^ 

Paawa/p^lytacludcsihcibl, soccM-CoA™elaboScpaa,way, co«.i^a4. 

kytoiybutjratc dehydiogenase (4hbD). a succimc semialHd,»l, ^ 

A »uccuuc semialdenyde daliydrogenase (sucD), and an 

ac«y--C0A:4-l,yd„„ta.j«. CoA .^tfcn^e, or a paftway fta, p^^s . succinic 

s-ialdcbyd, (s.. cota. 8, lines 33^. ^ ^ ^.^ , ^^^^^ 

'«ci.icscn,i,,dek,de«e.^Ucpaa,„arbc^by^„^^^„^^^^^^^^^ 
seodaldehyde and CoA by .ccinic s^i^dcbyd. debydrogenasc (Colo™, s. IMes 46.5. and 
FiS. i ofD^io. ™-'-_^lo-.ofg.edcaI,yc„gi.e.ri.,«,.^^„.^,^, 
^^acyi Co Ac«y,<oA:4.h,*,,yb^.^ Coa ^3f«sc is no, part^of a 

"succinic semialdehyde metabolic pathway since the enrv™- k : ^ 

— ~ ..J ^' ^"^^^^^^'^e by Itself cannot produce succinic 

semialdehyde. Accordingly, Dennis does not disclose the claimed process. 
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Reiection TJnil^ r 35 VJi.r f} itn 

Clata. 38-39 »d 41-43 wee ,^„,ed ander 35 US.C. S 103(a) as oMm ^.D«^ 
■ "-"fUSP.,en,No.5,5I2.4«.,0Gre..C.a»..^, App.ca«„„^,^,^, 

rejection to the exteni tat it is applied (0 Ihc daims as amencfcd. 

Greener 

a««d«ctibestl,.,™s6™ationeffiei.nciesof£ co« strain XL1-Bl„e oeOs. 
I>™i» has been discussed above, Tier. ™n^™ott^«^^ «, ^^^^^ 

Dennis aad Q^ne. Dennis express^! tie eombinaSon of 4e paftways and ad^ 

produeti«o,«,Ainanon-XL.-Blne£.„„a«n(s=e..^.eol„„„„,;^es41-44, Dennis 
*»s not sugBes, a diff««,t £ coU st«in shonld be used, even though (W, had already 

dcscHbedXL.-Blue,andits„a.sfc,n,aaonelSei«,cies. Greyer. eve. teaches *eaf^c«„„ 

of XLl-Blue in pnAction of PHA. to addition, there was n„,jgso|,*le expectation of 
"JfSfcrn^jA^e™^^ 

enzyn^e. is dete^ined by ^j, Ch.,acted,,j;^f5^^^^_^^^^_^ 
*««Secsan!yiBult 

baddidontotheabove^om, clai™s5(.5, should be patcMable over D«nns,hec.,« 
Dennis teaches away p^i^ with l,4^,„,«,cdio,, 4-h^xjtnt^o add, and does 
no. teach molecular oxygen in tte culture states fta, - [pj^efeably. the caAon 

».«»doesnot contain signiScam amounts ofastntctandlyrelatedptecu,^ 
iydroxybutyrate. which tneans carton source, that have (he four carbon skeleton of 4- 
iy^.^ and have a hytoxyl group on *e fotuti carbon. Examples of stntctnnlly 
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b«^lac,on=- (sc. col^ ^« j „f „^ 

b, bacw. wte 0^ ,o»e « hi* and c^^^ ..ee«W«, 3s d«„g«, 
o.y^ o, sulftr, ™ ^^^^ ^ ^ 

only place where oiygen is maitiomd m Dennis. 

Claim 52, 53, and 56 arc also not anticipated by nor oKvions over Dennis. Wi(h r«pM 
to dain, 52, D^nis docs n« teach a racon*i.« protein capable of hydrol,^ a hctena te the 
con^ponding 'y-^'-y.n^.ic acid. Wi» ^ claiM 53. Dennis d.« not W 
«co»binan,2^„,aratedec.rb™,yl,«,p,<,tein.Wiftresp.c,,oclain.J6,De^ ■ 

•«ch«y,far«on>bi.an.2.mcthyldtraes,„tacpn«ai^ar««n4ta^ 

dehydTMase protein, a rccombinan, 2.nre«.,ii.o=i*ate dehyd,«a« p,^ ^ , ^^^^ 

methylisodtrate lyase protein. 

Mowance of claims 38-61, and 64 is earnestly solicited. 



Respectfully submitted. 




loyang Li 
Reg. No. 46,872 



Date: Febniaxy 22, 2002 

HOLLAND & KNIGHT LLP 
One Atlantic Center, Suite 2000 
1201 WestPeachtree Street 
Atlanta, Georgia 30309-3400 
(404)817-8473 
(404) 817-8588 (Fax) 
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CERTinCATE OFFACSIMILE TRANSMISSION 
I he^by ccrtiiy that the enclosed Amendment .d al, documents shown as being atuched 

^..sudle totted to theU-S-PalentandTrad^kOffice on the^^^ 
Date: February 22, 2002 
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Marked Up Version of Amended Claims 
Pursuant to 37 C.F.R. § M21(c)(lKu) 
3 8. (Wed) A method for the preparation of a polyester, comprising the steps of: 
[a) obtaining a cell capable of producing 

0 a polyhydroxyalkanoic acid synthase protein; and 

ii) a fatty acid:acyI-coenzyme A transferase protein; 

b) establishing a culture of the cell; 

c) J culturing [the ceU] r^smmotO, under conditions suitable for the production of the 

polyester[; and 

isolating the polyester fiom the cell] herein the recon.h,-..T ...n„^.^,,,. ., 
''^'^^^^^"'^^ 

fatty acid:acYl-oof^n ^irmP A transferal p r^t.j» 

39. The method of claim 38 wherein tliP foii o i . « 

wnerem the cell is a plant cell, mammahan cell, insect cell. 

fiingal cell, or bacterial cell. 

40. The method of claim 39, wherem the cell is a plant cell. 

41. The method of claim 39, wherein the cell is a bacterial ceU. 

42. The method of claim 41 , wherein the cell is Escherichia coli. 

43. The method of claim 42. wherein the bacterial cell is E^chHchia coli strain XLl-Blue. 

44. The method of claim 38. wherein the polyhydroxyalkanoic acid synthase protein is a 
polyhydroxyalkanoic acid synthase protein from Akali^enes mtrophus. 



ATU #4^6535 vl 



MOST m 



Recwed Iroin < 404 m m > at 2122102 5:09:25 PM [Eastern Standani Time] 



FEB.22.2002 5:11PM HOLLAND i KNIGHT ' ' NO. 0798" P. 18- 



US.S.N. 09/380,773 
Filed: September 03, 1999 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

synthase structural gene. 

4-hydn.xybul3Tate:.cyl-co«E>i»e A transferase pratta, 
47. ne n,e«,M ofCai. 46. wh.™„ tte 4.hyd„,yb«,ra.c.acy,^e^, A 

pro^i. « a a^»™ «„^^ «yd„xyb„„.,^. ^ ^^^^^ 

ooa,zjme A transfa^e p,oW„ is e^^oded by acMi„„ „^ 4, 

hytoxybulyrate^acyl-coenzyme A tamsfeme sIrucM gene. 
49. 11«"»«*oiofchim38,wherd.ltecuIn,»coMaiMglaco,e. 

..4-bu««di„,, 4*«ertc a««, r-va.e„,ac,„„, 
byd^xyb..,.. aci4 *e sodi™ sa,. of 3.1yd„^., ^, „ ^ 
hy^oxybu-^o ^ a byd,o,^,rt, . ^ ^^^^^ ^ 

hydroxyoc^noic acid, a h>*,xydeca„oic acid, ,-hcp.anolacu»,c r- 

octanolactone, Of y-decanolactone. 

51. ^^"'^thodofclaun 38. Wiethe culture contains molecular oxyge^^ • 
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52. (amended) method of claim 38. wherein eel, is ffuxthcr capable of p.^^^^^^^ 
^^^^^^^l^SS^^^^ hgt^te protein capable of hydrolj^ing a lactone to tbe 
corresponding hydroxyalkanoic acid. 

53. (aaendrt) The M=,l„,d of claim 38, „h„eu, U,e oeU is [tol«r cap* of p^duci;^ 
teataiS 4-hydn)xybutyrate deMrogaase protein. 

54. (amended) ll»"»*>dofcl.in,38,„l»ei„d,eoe„ia(ii«t.,,,p^„„fp^^i„^ 

B ~«i^-yenf i n.er»i,onn^ a :,^i„.„, ,„ , „.,f^ ^ 

'^'^"'"^—'Ms.BSte. a succina«..ac=.y,.Co A »ans<^e p.,ei. 
aaucci,^.«riald=lyd.dd,yd,„ge„„,p„^i^^.,^^„^^„^^^^^^^ 

proteia 

55. (™^, *n,e*„dofclain,38,.he^„d„«ui,(^„„^,^^,^^^ 

'^'^M^^SSii-asiJ^ a =ucci„a.«emia,deh,de dehyd.c|«.se p™,=in, a^ a 4- 
hydroxybutyrate dehydrogenase protein. 

56. (amended, n-n«'bodofclaim38,wiereinttece,li.[««i„capable„fp,odnci„gj 
im ^«^«tu,r,, r^, a tmethylcilrate syndiase ptotem, a 2.meU„icittate 

a ».ci„a.e:ace.y,.Co A .».fe,aae p^ein, a anccina.«emia,ddkyde dehy*og«^ p,o^ 
and a 4-hydroxybutyrate dehydrogenase protein. 

57. The method of claim 38. wherein the polyester is a homopolyester. 



ATLl nm^5 vl 



MO&T 136 



Received Irom < 404 m m > at M02 S;(I9:2$ PM [Eastern Standard Time] 



FEB. 22. 2002 5:1 2PM HOLLAND & KNIGHT ~ — NO, 0798" "P. 20" 



U.S.S.N. 09/380,773 
Filed: Septeniber 03, 1999 

AMENDMEOT AND RESPONSE TO OFFICE ACTION 



58. The method of claim 57, wherein the homopolyester is poly(4-hydx.xybutjdc acid). 

59. method of Claim 57, wherein the homopolyester is poIy(3-hydroxybutyric add). 

60. n,e method of claim 38. wherein the polyester is a copolyester. 

61. nie method of claim 60. wherein the copolyester is poly(3-hydroxybutyrie acid ^ 
hydroxybutyiic acid). 

Please cancel claims 62-63. 

Please add the following new claim 64. 

recx)mbinant cells. 
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Clean Version of Amended Claims 
Pursuant to 37 CF.R. § 1.12l(c)(l)(il) 

38. (Amended) a method for the preparation of apolyester. comprising the steps of: 

culturingrecombinant cells under conditions suitable forthepro^^^^^ 
the recombinant cells express a polyhydroxyalkanoic acid synthase protein and have been 
g^netic^ly engineered to express a fatty acid:acyl-coenzy«e A transferase protem. 

39. ^^-ethodofclaim 38. wherein the celHs a pla«t cell, mammalian ceUJnsectcel^ 
fungal cell, or bacterial cell 

40. The method of claim 39, wherein the cell is a plant cell. 

41. The method of claim 39, wherein the cell is a bacterial cell. 

42. Tlie method ofclaim 41, wherem the cell is MmcAi-^cofl. 

43. The method of claim 42, wherein the bacterial cell is Eschrichia coll strain XLl-Blue. 

44. m method of claim 38. wherein the polyhydroxyalkanoic acid ^thase protein is a 
polyhydroxyalkanoic acid synthase p^tein fiom Alcatigenes eutrophus. 
Tk. method of claim 44, wherein the Alcalige„es eutropkus polyhydrox j^anoic acid 
synthase protein is encoded by the Alcalls^n^ eutrophus polyhydr«x)^oic acid 
synthase structural gene. 

46. The method of claim 38, wherein the fatty acid:acy,-coe„z3™e A transferase protein is a 
4-hydroxybutyrate:acyI-coenzyme A transferase protein. 



45 
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47. Tl.e method of claim 46, whei^in the 4.hyd«.xybutj^te:acyUoenzymc A transferase 
protein is a Closiruiiu. kluyveri 4-hydroxybut)Tate;acyl-coenz,,«e A transferase protein. 

48. Tk, method of claim 47. wherein the ClostrUiu. Muy^eri 4.hydroxybutyr.te;acyl. 
coenzyme A transferase protein is encoded by ChsttidUm kluyven o^Z 4- 
hydroxybutyrate.aoyl.coenzjTO6 A transferase stnichiral gene. 

49. The method of claim 38, wherein the culture contains glucose. 

50. (amended) ^emethodofclaim38, wherein the culture contains materials selected from 
the group consisting of 4^hydroxybutyric acid, the sodium salt of ^hydroxybutyric aicd, y- 
butyn,lacto„e. 1,4-butanediol. 4-hydn,xyvalaric acid, y-valerolactone, 1.4-pentanediol, 3- 
hydroxybutyric acid, the sodium salt of 3-hydroxybut,dc acid, a h3^rox>propiomc acid, a 
hydroxybutj^c acid, a hydroxyvaleric acid, a hyd^xycaproic acid, a hyroxyheptanoic acid, a 
hydroxyoctanoic acid, a hyd^xydecanoic acid, y-caprolactone, y-heptanolactone. y- 
octanolactone, orHecimolacttuie. 

51. "•"■rt«KlofclrJi„38,wh«taa»cuteecontaim,nolccaJi,i„xyg«,. 

52. (««,d«i) of .Uta 38, „ta«n ft. «>, i, ge„«i<^y ^ 

acid. 

53. («^ed) „«hod of data 38, ^ „„ , „^ ^ ^ 
he«o80^ 2.,yg,„,3™„ ^ ^ 4.hydrox,*utyra,» 

dehydrogenase protein. 
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54. (amende.) ^-^or.^,,.^^,,,^^^.^^^^ 
lyase pro-eta, a au«i.,te.ace.yl^ A »a..ft^ . «.c<Ws^aWei,^ 

dehydrogenase protein. 

56. (an,^^) THe .c.o. of clai. 38, ...^ ^ , ^ ^ 

«.*-aaep,o«^,,.™^,i^^,^^^_^^^^^^^^^^__^^^^^ 

a succtaat^e^aldehide «,yd™g=„.« p„,^ ^ . ^j^^ 

dehydrogenase protein. 

57. ™=»«k«iofolaiM38,wh=re«top„ly«„i,.H„^,^ 
5». Meo^od of Oa,™ 57, „i«i. ^ ^n^,^ , poI,(4.<,yd.^^c acM). 
m*od Of dab, 57, „h«ta *e homopolycater ia polyp-hyd^xybut^io aoid). 

60. I»«n>*«l,fclaim38,„he™thep„|,«,eris.c„p„,y«^. 

61. Me*od ofclata 60. whercta a. „op„,ye.^ P^W^y^o.,^, «id 
hydroxybutyric acid). 

64. (N=w) ,.e ^od Of ca™ 38 ^ ^pH^g .epan.«„g fta polj^ ^ ^ 

recombmant cells. 
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